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Microbial enzymes for resolution of 
alcohols and esters 
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Patent 
Japanese 
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Ltd., Japan 
21 pp. 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



JP 2005095155 A 20050414 JP 2004-234705 20040811 <— 

PRIORITY APPLN. INFO.: JP 2003-313059 A 20030904 <— 

AB The racemic ales, or esters are incubated with hydrolytic enzymes of 

microorganism in the presence of acid anhydrides or carboxylic acid esters, for 
easy and efficient manufacture of half esters with high ratio of specific 
stereo isomers. Manufacture of (2E, 6E) -f arnesol from racemic farnesol with 
Lipase PS-C in the presence of succinic anhydride was shown. 
108-30-5, Succinic anhydride, biological studies 
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PCT Int. Appl., 11 pp. 
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The present invention relates to a new process for the preparation of 
optically active ales, by lipase acylation of racemic mixts . with succinic 
anhydride. In more detail, this invention relates to the process for the 
preparation of optically active ales, and their esters which are used as 
pharmaceutical intermediates by reacting the hydroxyl group stereospecif ically 
by lipase after adding racemic ales, and succinic anhydride as an acylating 
agent. According to this invention, the primary hydroxyl group of 1,2-diols 
is transformed by other functional group and the secondary hydroxyl group is 
esterified stereospecif ically with succinic anhydride as an acylating agent. 
Optically active ales, and their esters of high optical purity in high yield 
can be produced by using succinic anhydride as an acylating agent because 
ales, can be separated from their esters more easily than those of other 
conventional methods . 

108-30-5, Succinic anhydride, reactions 

RL: BCP (Biochemical process); RCT (Reactant) ; BIOL (Biological study); 
PROC (Process); RACT (Reactant or reagent) 

(enzymic acylation of 1,2-diol derivs. and their esters with succinic 

anhydride) 
108-30-5 CAPLUS 

2, 5-Furandione, dihydro- (CA INDEX NAME) 
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Lipase-Mediated Resolution of 

4-TMS-3-butyn-2-ol and Use of the Mesylate Derivatives 
as a Precursor to a Highly Stereoselective Chiral 
Allenylindium Reagent 

Marshall, James A.; Chobanian, Harry R. ; Yanik, Mathew' 
M. 

Department of Chemistry, University of Virginia, 

Charlottesville, VA, 22904, USA 

Organic Letters (2001), 3(21), 3369-3372 

CODEN: ORLEF7; ISSN: 1523-7060 

American Chemical Society 

Journal 

English 

CASREACT 136:5711 
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AB An improved procedure for the enzymic resolution of 4-trimethylsilyl-3-butyn- 
2-ol I has been developed; the improved procedure converts the ale. generated 
in the resolution to a monosuccinate ester, thus decreasing the volatility of 
the resolved intermediates in the resolution, avoiding a chromatog. step, and 
increasing the yield of resolved product. E.g., Amano AK Lipase , vinyl 
acetate, and 4A mol. sieves were added to a solution of I in pentane; after 72 
h, the mixture was filtered, concentrated, and dissolved in THF; succinic 
anhydride, triethylamine, and DMAP were added and the mixture refluxed for 4 h 
followed by workup to give (R) -acetate II (R = AcO) in 82% theo. yield along 
with (S) -succinate III (Rl = H02CCH2CH2CO) in 86% theo. yield. E.g., 



IT 



RN 
CN 



treatment of II and III sep. with diisobutylaluminum hydride in hexanes gave 
the nonracemic ales. II (R = H) and III (Rl = H) in 83% and 87% yields, resp. 
The mesylates II (R = MeS02) and III (Rl = MeS02) of the resolved ales, 
undergo highly enantio-, regio-, and diastereoselective addns . to aldehydes 
with indium (I) iodide in the presence of palladium acetate and 
triphenylphosphine, to give homopropargylic secondary ale. adducts such as IV 
[R2 = Me3CSi(Me)2] in 70-89% yields, 94-98% ee, and 20-98% de. E.g., II (R = 
MeS02) adds to nonracemic aldehyde (R)-V [R2 = Me3CSi(Me)2] with indium (I) 
iodide in the presence of palladium acetate and triphenylphosphine to give IV 
[R2 = Me3CSi(Me)2] as a single isomer in 71% yield and 98% de . 

108-30-5, Succinic anhydride, reactions 

RL: RCT (Reactant),; RACT (Reactant or reagent) 

(preparation and lipase-mediated resolution of 

4- (trimethylsilyl) -3-butyn-2-ol and the regio- and stereoselective 
addition of the mesylates to aldehydes in the presence of indium (I) 
iodide, palladium acetate, and triphenylphosphine) 
108-30-5 CAPLUS 

2,5-Furandione, dihydro- (CA INDEX NAME) 
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Lipase-mediated kinetic resolution 

of rigid clofibrate analogues with lipid-modif ying 
activity 

Ferorelli, S.; Franchini, C; Loiodice, F. ; Perrone, 
M. G. ; Scilimati, A.; Sinicropi, M. S.; Tortorella, P. 
. Dipartimento Farmaco-Chimico, Universita di Bari, 
Bari, 70125, Italy 

Tetrahedron: Asymmetry (2001), 12(6), 
853-862 

CODEN: T AS YE 3; ISSN: 0957-4166 
Elsevier Science Ltd. 
Journal 
English 
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The lipase-catalyzed kinetic resolns. of Me esters of 

dihydrobenzof urancarboxylic acid I and dihydrobenzopyrancarboxylic acids II (R 
= H, H02C; Rl = H02C, H) , rigid analogs of the active metabolite of clofibrate 
III, were effected with fair to moderate enantioselectivities (E=1.0-4.8), 
enantiomeric, excesses of up to 86% and workable reaction rates. Both enzymic 
acylation of dihydrobenzofuran- and dihydrobenzopyranmethanol derivs . and 
enzymic hydrolysis of dihydrobenzofurancarboxylate and 

dihydrobenzopyrancarboxylate Me esters were explored as potential methods for 
the kinetic resolution of clofibrate analogs. Enantiomerically pure 
dihydrobenzofurancarboxylic acids IV (R2 = H, H02C; R3 = H02C, H) were 
obtained by fractional crystallization of the diastereomeric salts of the 
corresponding racemic acid with (+)- and (-) -amphetamine from ethanol; the 
absolute configuration of the products were established by chemical 
correlation. 
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AB Chiral intermediates S- ( + ) -2-pentanol and S- (+) -2-heptanol were prepared by a 
lipase-catalyzed enzymic resolution process. Among various lipases evaluated 
for the stereoselective acylation of racemic ales., lipase B from Candida 
antarctica catalyzed the acylation of the undesired enantiomer of racemic 
ales, leaving the desired S-(+)-alcs. unreacted. A reaction yield of 43-45% 
and an enantiomeric excess (e.e.) of >99% were obtained for S- (+) -2-pentanol 
or S- (+) -2-heptanol when the reaction was carried out using vinyl acetate or 
succinic anhydride as acylating agent. In an alternative process, an 
enantioselective hydrolysis of 2-pentyl acetate was demonstrated using lipase 
B giving S- (+) -2-pentyl acetate and R- (-) -2-pentanol . A reaction yield of 45% 
and an e.e. of 98.6% were obtained for S- (+) -2-pentyl acetate. 
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Tetrahedron: Asymmetry (1997), 8(4), 523-526 
CODEN: TASYE3; ISSN: 0957-4166 
Elsevier 
Journal 
English 

CASREACT 126:225424 
Kinetic resolution of 2-hydroxymethyl-2, 5, 7 , 8-tetramethyl-6- chromanol was 
carried out by reaction with succinic anhydride catalyzed by Amano PS-30 
lipase. The (S) -enantiomer , which corresponds to the natural (2R)- 
configuration of the natural tocopherols and tocotrienols, was selectively 
acylated. An enantiomeric excess of 96.5% was achieved, and the absolute 
configuration was proven by conversion to known tocol intermediates. This 
work provides an example of the uncommon kinetic resolution of a primary 
neopentyl-type ale. and provides a high-yield, chromatog. -f ree route to a 
useful tocol intermediate. 
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alcohols and amines in organic solvents 
Gutman, Arie L. ; Shkolnik, Eleonora; Meyer, Elazar; 
Polyak, Felix; Brenner, Dov; Boltanski, Aviv 
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Annals of the New York Academy of Sciences ( 
1996), 799 (Enzyme Engineering XIII), 620-632 
CODEN: ANYAA9; ISSN: 0077-8923 
New York Academy of Sciences 
Journal 
English 

Application of lipase to the enzymic resolution of racemic ales, and amines 
organic solvents is described. E.g., lipase catalyzed the esterif ication of 
PhCHMeOH with succinic anhydride to give the (R) -ester and unreacted (S)- 
PhCHMeOH. E.g., 1-aminoindan was resolved by lipase catalyzed reaction with 
PrC020CH2CF3. 
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AB A method for the purification of ales, from organic soluble impurities 

comprises treating the crude ale. with a cyclic anhydride followed by aqueous 
base, extracting the corresponding half-ester salt into aqueous solution 
leaving the impurities in organic solution, and removing the half-ester 
substituent from the water-soluble salt to afford a purified parent ale. This 
method is particularly useful for the separation of chiral, nonracemic ales, 
from the corresponding antipodal ester (the mixture resulting from an enzymic 
kinetic resolution) because the separation is non-chromatog . and the 
enantiomeric integrity of the products is maintained. Thus, racemic 1- 
phenylethanol in MeOCMe3 was stirred 24 h with H2C:CHOAc and SAM- I I lipase 
(derived from Pseudomonas fluorescens) to give an equimolar mixture of (S)-l- 
phenylethanol and (R) -1-phenylethyl acetate. This in CH2C12 was treated with 
Et3N, 4-dimethylaminopyridine, and succinic anhydride to give a product 
mixture which was extracted with aqueous NaHC03 . (R) -1-phenylethyl acetate 
was isolated from the organic phase and the succinate half-ester of (S)-l- 
phenylethanol was isolated from the aqueous phase by acidification with HC1 
and extraction with CH2C12 and EtOAc. The half ester was deacylated with 
K2C03 in MeOH to give ( S ) -1-phenylethanol of 92% enantiomeric excess. The 
(R) -1-phenylethyl acetate was similarly deacetylated to give (R)-l- 
phenylethanol of 90% enantiomeric excess. 
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AB The invention relates to an enzymic process for the stereoselective 

preparation of a hetero-bicyclic ale. enantiomer, characterized in that a 
substantially pure enantiomer (I) ( X = O, S, NH, N-(C1-C4) alkyl or CH2; Yl, 
Y2 and Y3 are each independently hydrogen or substituents selected from 
halogen, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 haloalkyl, nitro and cyano; the N02 
substituent is attached to the bicyclic ring system in the 5- or 7-position; 
and the C*-atom has either the R or the S configuration) is prepared from its 
corresponding ale. racemate by the following successive reactions steps: (1) 
stereoselective esterif ication, (2) separation of the ale. from the ester 
produced, (3) hydrolysis of said ester to produce the corresponding ale. 
enantiomer, and (4) conversion of said ale. enantiomer into the starting 
racemate under basic conditions to allow its reuse. The invention also 
relates to a substantially pure ale. enantiomer I, to the use of said 



IT 



RN 
CN 



enantiomer for the preparation of a pharmacol. active piperazine derivative 
(II; A = straight or branched C2-4 alkylene; B = Ph or heterocyclic group 
selected from thienyl, ' pyranyl, furyl, etc.; X and Y are described above) and 
to substantially pure enantiomeric intermediates. 
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Enantiomerically pure alkyl-aryl secondary ales., e.g., R- and S-PhCH (OH) Me, 
were conveniently obtained on a Kg. scale from their racemic mixts. by enzymic 
acylation with succinic anhydride in organic solvents. A major advantage of 
this acylation method is the ease of separating the ester from the unreacted 
ale. This is achieved by extracting the organic solution with aqueous NaHC03 
after the enzymic reaction is completed. 
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Optical resolution of racemic R1R2R3COH [Rl-3 = H, halo, (halo- or amino- 
substituted) Cl-20 aliphatic, aromatic hydrocarbon] using a stereoselective 
esterase are disclosed. (R, S ) -1-Phenylethanol [ (R, S)-I] and succinic 
anhydride in Et20 were treated with Lipase B at 25° for 4 h (.apprx.50% 
conversion) , the filtrate of the reaction mixture was mixed with aqueous 
Na2C03, and the mixture was left to sep. them into an organic layer and an 
aqueous layer. I monoester Na salt in the aqueous layer was stirred with NaOH 
to give 96% (R)-I (96% ee) , while unreacted (S)-I was isolated from the 
organic layer in 98% yield (94% ee) . 
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